When queenless honeybees, Apis mellifera, rear new queens, the relative frequencies of subfamilies found in the queen and worker brood are often very different, suggesting that certain subfamilies are reproductively dominant. At least two mechanisms could account for the observed differences in queen and worker broods. First, kin selection theory predicts that if honeybee workers are able to distinguish levels of relatedness, they should act nepotistically by favouring super-sisters over less-related half-sisters during emergency queen rearing. Alternatively, selection might result in royalty alleles that make their possessors more favoured for rearing as queens. Documented genetically based tendencies to rear queen or worker brood might interact with either of these mechanisms. To determine which of these effects might best explain reproductive dominance, we removed brood from the queenright section of one colony and offered it to the queenless section of the same colony and to three unrelated queenless colonies. We used two microsatellite loci to determine the paternity of queen and worker brood reared by these colonies. Variance in the proportions of subfamilies in queen and worker brood was greatest when the rearing bees were related to the brood. The results suggest that nepotistic interactions are more important than royalty alleles or other factors in causing reproductive dominance, but that there are complex interactions between the genotype of the nursing workers, and the genotypes of the larvae favoured for rearing as queens.
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Recently, Tilley & Oldroyd (1997) demonstrated overrepresentation of particular subfamilies in queen pupae compared with worker pupae in colonies of honeybees, Apis mellifera, undergoing emergency queen rearing. They postulated that these differences were due to reproductive competition between subfamilies and speculated that this competition could arise in one of two ways.
First, individual bees and subfamilies may attempt to act nepotistically during queen rearing (Breed et al. 1984 (Breed et al. , 1994 Noonan 1986; Page & Erickson 1986; Visscher 1986 Visscher , 1998 Hogendoorn & Velthuis 1988; Page et al. 1989; Robinson et al. 1994) . Queen honeybees are highly polyandrous. Early in life, they mate with up to 21 drones (Estoup et al. 1994) , storing a sample of the sperm from each mate and using it randomly (Haberl & Tautz 1998) to fertilize the female eggs laid thereafter. Males are haploid; thus, each drone involved in the mating sires a group of highly related super-sisters (r=0.75), whereas daughters of different males are related only as half-sisters (r=0.25). This situation sets the stage for potential reproductive conflicts between subfamilies (Frumhoff & Schnieder 1987; Page et al. 1989) . If an individual worker could act nepotistically during queen rearing, favouring super-sisters, then this would increase her reproductive fitness up to three-fold. Thus under the nepotism hypothesis, bees that dominate in the queen-rearing process would preferentially rear super-sister larvae as queens, leading to unequal proportions of subfamilies among queen and worker brood (Page et al. 1989; Visscher 1998) .
A second reasonable hypothesis for the existence of reproductive dominance is the possibility that particular subfamilies carry genetic determinants that make them more attractive than average genotypes for rearing as queens, regardless of the relatedness of the queen-rearing workers to the brood (Page & Erickson 1986; Tilley & Oldroyd 1997 ). Here we call this the 'royalty' alleles hypothesis. An example of how royalty alleles might operate is by creating additive genetic variance in the rate at which larvae elicit feeding responses by nursing workers. Under conditions where food is limiting, these genotypes would be favoured.
It could be argued that if alleles arise that confer nepotistic behaviour or make larvae more attractive for rearing as queens, then these alleles should rapidly spread
